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DETAILED ACTION 



Claim Rejections - 35 U.S.C. 102 

1 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

Or 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an application filed 
in the United States only if the international application designated the United States and was published under Article 
2 1(2) of such treaty in the English language. 



2. Claims 1 - 3, 5, 13 - 15, and 17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Iyer et al. (US 6,433,404 B1 ). 

3. Regarding Claim 1 , Iyer et al. disclose a fusible link device disposed on a semiconductor 
substrate (101) (Figure 5) comprising: 

a first substantially linear material (112) layer having a first resistance and defining first and 
second terminals (polysilicon) at opposing ends thereof, 

a second material (114) layer (silicide) coextensive with and overlying the first material 
layer (1 12), having a second resistance less than the first sheet resistance (Col. 4, lines 45 - 
46), 
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wherein the fusible link is programmable to an opened state in which an opening is formed 
in the first and second material layers (Col. 3, lines 53 - 64), and 

wherein in a closed state the first and second material layers provide a current path 
therethrough (Col. 3, lines 47 - 53). 

4. Regarding Claim 2, Iyer et al. disclose (Col. 5, lines 4 - 15) a fusible link wherein a material 
of the first material layer comprises doped polysilicon (Col. 4, lines 8 - 12; 23 - 32). 

5. Regarding Claim 3, Iyer et al. disclose (Col. 4, lines 19 - 20) a fusible link, wherein a 
material of the second material layer (114) comprises a metal silicide. 

6. Regarding Claim 5, Iyer et al. disclose that current is supplied (from a current source) for 
controllably passing a current between the first and second terminals through the doped 
polysilicon layer and silicide layer for creating openings therein (Col. 3, lines 53 - 64). 

7. Regarding Claim 13, Iyer et al. disclose a method for forming a fusible link in a semiconduc- 
tor integrated circuit, comprising: 

providing a substrate (101) (Figure 5), 

forming a first material (112) overlying the substrate, having a first sheet resistance, and 
defines first and second terminal ends (polysilicon) thereof, 

forming a fusible link region (106) from the first material layer, 
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forming a second material (114) overlying the first material layer, having a second 
resistance overlying the first material layer (112), wherein the second sheet resistance is less 
than the first sheet resistance, and 

causing current to flow through the second (lower resistance) material layer, wherein the 
current produces heat for opening the first and second material layers (Col. 3, lines 53-64) to 
program the fusible link to an opened state. 

8. Regarding Claim 14, Iyer et al. disclose that the step of forming the first material layer 
comprises forming a doped polysilicon layer (Col. 4, lines 8 - 12; 23 - 32). 

9. Regarding Claim 15, Iyer et al. disclose that the step of forming the second material layer 
(114) comprises forming a metal silicide layer (Col. 4, lines 19 - 20). 

10. Regarding Claim 17, Iyer et al. disclose that the step of forming an opening comprises 
passing a current through the doped polysilicon layer and the silicide layer for creating 
openings therein (Col. 3, lines 53 - 64). 

11. Claims 9 - 12 are rejected under 35 U.S.C. 102(e) as being anticipated by Wang et al. 
(US 6,703,263 B2). 

12. Regarding Claim 9, Wang et al. disclose a semiconductor integrated circuit comprising: 
a substrate (101) (Figure 5), 
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doped regions (6) within the substrate, wherein the doped regions form active devices (Col. 
5, lines 50 - 54), 

a fuse structure (200) comprising: 

a first material layer (24) (Col. 6, lines 5-8) having a first sheet resistance, 

a second material layer (26) (Col. 6, lines 36 - 39) having a second sheet resistance, 
wherein the second sheet resistance is less than the first sheet resistance. 

wherein the fuse structure is programmable to an opened state in which an opening is 
formed in the first and second material layers (Col. 2, line 63 through Col. 3, line 6). 
wherein a closed state, and 

wherein in a closed state the first and second material layers are intact (Col. 1 , lines 54 - 

57). 

13. Regarding Claim 10, Wang et al. disclose that a MOSFET active device is formed from 
doped regions (6) (Figure 5) within the substrate, wherein the MOSFET further comprises a 
gate, wherein a material (24) (tungsten nitride) (Figure 5) of the gate comprises the first mat- 
erial layer (24). 

14. Regarding Claim 1 1 , Wang et al. disclose isolation regions (10) between active devices, 
wherein the fuse structure (200) (Figure 5) is disposed over an isolation region. 



15. Regarding Claim 12, Wang et al. disclose that the material of the isolation region 
comprises silicon dioxide (Col. 4, lines 52 - 55). 
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Claim Rejections - 35 U.S.C. 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious- 
ness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art 

are such that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

17. Claims 6, 7, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Iyer et 
al., as applied to Claims 1 -3, 5, 13- 15, and 17. 

18. Regarding Claims 6 and 18, Iyer et al. do not disclose current and voltage levels used for 
the fusible link during creation of openings. However, parameters such as voltage level and 
current level are subject to routine experimentation and optimization to achieve the desired 
fuse element "openings" with a minimum of stray leakage and/or damage to structure. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to incorporate 
the values of current and voltage as claimed to attain a "blown" fuse with minimal damage to 
underlying or adjacent structure. 

19. Regarding Claim 7, Iyer et al. discloses the application of a voltage (bias) across the fuse 
structure (Col. 3, lines 53 - 64). Iyer et al. do not disclose the presence of a controllable switch 
connected in series thereto, wherein the switch is operative in a closed state in which current is 
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supplied to the fusible link. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to include a switch in the circuit to turn on and off the applied voltage to 
the fuse. 

20. Claims 4, 8, 16, and 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Iyer et al., as applied to Claims 1 - 3, 5, 13 - 15, and 17, and further in view of Wang et 
al. 

21 . Regarding Claims 4 and 16, Iyer et al. do not disclose that the material of the second 
material layer is tungsten silicide. Wang et al. disclose that the material of a second material 
layer of a fuse structure is tungsten silicide. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to obtain a stable silicide layer of low resistance thereby 
providing efficient openings of the fuse structure. 

22. Regarding Claims 8 and 19, Iyer et al. do not explicitly disclose that a data bit is represen- 
ted by the open and closed state of the fuse. Wang et al. disclose (Col. 1 , lines 54 - 57) that a 
data bit is represented by the conducting (closed) or non-conducting (open) patterns. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to combine Iyer 
et al. with Wang et al. to obtain programming procedures for the fusible links. 

23. Regarding Claim 20, Iyer et al. do not disclose an integrated circuit comprising active 
devices, wherein certain of the devices comprise a gate and the step of forming a fusible link 
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further comprises forming a gate and fusible link region from the first material layer. Wang et 
al. disclose the formation of first material layer (24) (Figure 5) forming the fusible link (left side) 
and part of the gate (right side). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine Wang et al. with Iyer et al. to produce a working device 
with interconnects. 

24. Regarding Claim 21 , Iyer et al. do not disclose an integrated circuit comprising active 
devices, wherein certain of the devices are separated by isolation regions and wherein the 
step of forming a fusible link region further comprises forming the fusible link region over- 
lying an isolation region. Wang et al. disclose the presence of an isolation region (10) wherein 
the fusible link (200) overlies the isolation region. It would have been obvious to one of 
ordinary skill in the art at the time to combine Wang et al. and Iyer et al. to produce a fusible 
link that is isolated from adjacent devices and structure. 

Response to Arguments 

25. Arguments of Applicant with respect to claims have been carefully considered by Examiner, 
but these have been found to be unpersuasive. In regard to independent claim 1, allegations of 
Applicant are incorrect. The two layers are indeed "coextensive" and the resistance of the 
Second material is less than that of the first (Col. 4, line 45). Further, the first material layer may 
Include W,Mo, or TiN in conjunction with the second (silicide) layer (Col. 2, line 8). 
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With regard to Claim 4, the combinability of Wang et al. and Iyer et al. is indeed justifiable. As 
stated above, the first layer of l(yer et al. may be TiN, consistent with Wang et al. Secondly, it 
should be remarked that tungsten silicide is notoriously well known in the art as a stable silicide 
and a low resistivity material (See for example, Wilson et al., "Handbook of Multilevel Metalli- 
zation for Integrated Circuits," (1993), pp.44, 55). There is no hindsight required for this appli- 
cation. The rationale as stated in the Office Action is indeed valid. 

Arguments with respect to Claims 9 - 12 do not appear to be germane since the limitation 
recites that the fuse structure is in an "opened state" and the reference recites that the fuse 
structure is "blown" or opened as well. The reference clearly reads on the limitations of the 
claim, as stated. 

With regard to Claim 13, the recitation states that the layers are opened upon application of a 
current. Similarly, application of a current in Iyer et al. "ultimately results in fuse link 106 melting 
thereby causing an open in the fuse circuit." (Col. 3, lines 61 - 63) and the reference reads on 
the claim. 

The reference contained herein has been included only to provide support for a response to 
Applicant's arguments 



Conclusions 
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26. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

Examiner should be directed to Thomas Magee, whose telephone number is (571) 272 
1658. The Examiner can normally be reached on Monday through Friday from 8:30AM 
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the 
examiner's acting supervisor, Stephen Loke, can be reached on (571) 272-1657. The 
fax number for the organization where this application or proceeding is assigned is (703) 
872-9306. 

Thomas Magee p ■ 



June 20, 2005 




